Soon after dicots germinate, the hypocotyl arches into a hook-like structure that protects the shoot apical meristem as the seedling grows through the soil. Once the seedling emerges from the ground and senses light, the hypocotyl straightens. The asymmetric growth that results in apical hook formation depends on an auxin gradient; auxin response maxima in the hypocotyl locally reduce cell elongation, resulting in hypocotyl bending. Members of the auxin influx carrier AUX/LIKE-AUX1 (LAX) and efflux carrier PIN-FORMED (PIN) families, which direct polar auxin transport and thus influence the distribution of auxin, have been implicated in apical hook formation (Vandenbussche et al., 2010) . Trans-Golgi network (TGN)-localized ECHIDNA (ECH) mediates the secretion of AUX1 during apical hook formation (Boutte et al., 2013) , whereas members of the GNOM and BIG ADP-ribosylation factor-guanine exchange factor (ARF-GEFs) families function in the post-Golgi trafficking of PIN1, with the former mediating its polar recycling (Geldner et al., 2003) and the latter its secretion (Richter et al., 2014) . Evidence suggests that a Brefeldin-A (BFA)-resistant ARF-GEF also functions in AUX1 trafficking (Kleine-Vehn et al., 2006) . Ethylene promotes apical hook formation by regulating auxin responses and distribution (Harper et al., 2000) .
To tease apart the molecular mechanism underlying apical hook formation, Jonsson et al. (2017) examined the contribution of ECH and ARF-GEFs to this process in Arabidopsis thaliana seedlings. Using a series of mutants and pharmacological treatments, they showed that the BIG1-4 ARF-GEFs act redundantly to maintain the apical hook once it has formed. Treatment with the ethylene precursor aminocyclopropane-1-carboxylate (ACC), which normally exaggerates the apical hook (Kang et al., 1967) , had no effect when BIG function was perturbed, suggesting that BIG ARF-GEFs function in ethylene-mediated hook development.
Given that apical hook development is insensitive to ethylene in both the big and ech mutants, and that both BIG and ECH proteins localize to the TGN (Richter et al., 2014, Boutte et al., 2013), the authors tested the possibility that these proteins function in a common pathway during apical hook development. The finding that hook developmental defects were more pronounced in the ech big2 big3 triple mutant than in ech or big2 big3 suggests that ECH and BIG proteins indeed act synergistically in apical hook development. By monitoring AUX1-YFP levels in transgenic lines in the wild-type and big3 background, the authors then showed that AUX-YFP levels were greatly reduced at the plasma membrane of the mutant, whereas transcript levels were only mildly reduced. Thus, BIG3-like ECHmediates the secretion of AUX1 during apical hook formation. Further mutant studies using fluorescently-tagged ECH and AUX1 revealed that the colocalization of these proteins to the TGN is interdependent. Next, the authors examined the role of ARF1, which functions in vesicle formation and is the target ARF GTPase of BIG3 (Nielsen et al., 2006) . They found that ARF1 localized to the TGN in a BIG-and ECH-dependent manner and that, like BIG and ECH, ARF1 functions in ethylenemediated apical hook development and is required for the delivery of AUX1 to the plasma membrane.
The authors weaved these findings into an elegant model (see figure) , in which ECH and BIG recruit ARF1 to the TGN, where it mediates the vesicle formation needed for AUX1 delivery to the plasma membrane during ethylene-responsive apical hook development. 
